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-h*7?-fe*§\ AxO7°nb3/M^S£j0;t^t, 

rb'l/X^7'j7i7fA'77rl 3 07K^.Xgpi 3 
-Ki7 7fL, 1 o;lx3 0a.7°U7x "/j-cotzfoco 
U - h* S-ffV \ U - h* 3 fufc t — ^7'J7i7 -7 
7r 1 3(7)r-^g|51 3-lt9>yf-t4. U-KIMN 
H3n MOT&1 7{i, r^XWy'X^l 
t7 | j7i7f^777l 3«Th*UXSl 3-1 «DT 
YV7, L , * o r F U X fcftJtfrT 4 7° u 
7x>yfA'777 1 3<7)t— ^SPl 3-2<7)r— 

pu;U2 otai^js-a-i. 
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[ mmn 1 ] c p u < 4 o ) ftssans: c p 

UA'x (20) k , AffiTlT^M X ( 8 0 ) *qfeRS*l 

i.fia^io7u oo) fcorHiT-vs'x^m^tfo^'x 

7>J 7y(10) ttswr, 

fit HOfE I OA\X<7) >J" — F £ff a i k IZ i oTft&fl 
fcr- 7^1^ 57'j7i7fA'.y7r (13) 

HT U 7 x >y f-A >y 7 r T~ 7 ^mH^RX/M 

J±JL^M»-fSMfPgP (14, 17, 18) Zizts 

[|f*H2] Mf E7'J 7 x>y^A>y 7 r (13) (2. 

ffiECPUj&»S>tf>5>f br-^^aixl.MfBAai73T 
A>f X Sr^-f £ TFF-7>.£r7°y 7x vi-TYVXk L 
T»f §T FF7§fl (13-1) . MfEAffiTJrA 

7xv^T-^fcLT«J^fl.T-^» (13-2) k 
tmm 1 tlB®OA'X7"U -y v% 

5M Fs^m, wmcpufrmt>iix%ti74 ft 

F UX&T U 7 x >y ^f^£^ L T ^4 i: § , lufB7 
>f F r'-7 t-erS il& T F ^lulBrU 7 x >y 
i-TVUXt LT|frlB7° U 7 x »/ * 7 7 7 OT F F-7 
gE^T^y^U |fFfBIO^"XtMLT7°U7x-y^<7)!t 
too U - F £frV\ KifBU - F £ti£r-7 £ffrtE7°y 
7i7fA'77T Or-7gfltMfE7° U 7 x «yf-r— ^ 

U - F . KFIEC P U ^ & j£ £> tlT § fc U - F 7 
F F-7 »B7 U 7 x >y 1** -y 7 T COT F l^SPfcfiHS 
§ fufc 7° U 7 x -y f-r F F-7 (D^-fK^z-m. Ltzk% 
Sa-HStfcT-U 7x -y^-7 FI/7tttJtfrtSfiffE 
7 U 7 x -y -f v S' .y 7 r Of- 7 tf»f# § tlX V ^ fflB 
7U7x «y^T-^£fflEC PUy^_htaj^|$*S, 
fflflUfcfro c: fc ^ t"l»IMil2 tfBffiws-x7U 
•y 

[IMII4] f»JM2, 
lulB7° U 7 x -y ^fH^T F F X £ ffifjft 5 7 U 7x-/f 
f^TFWPyT,^ (18) 
ffiHCPlM*±«05>f FTFI/Xt|frfB7U7x yf- 
f^KT F F7 F ^'7 7 OfTfB7° >J 7 x -y f^ST F F7 
k £ \m L . fTlB C P UA.x±07 A F r-7 fiffET 
'J7ivf^77r«7b'l/ xgtfcoT F FT. fc £|fc« 
L , fffBC P U AX±0 y — FT F P-X t frfB7 U 7 x 
y^Ay7r^TFF7ilOTFF7i;£Jt!|£U ZXl 

i^m^itftjj-t ztmrnz ( 1 4 ) 

ItflBibKl^ta^'^ . luf B7 'j7x7fA'77r« 

WS^Rt/mHi L^JfflfclyfB I 0^'X^\6D7U 7 x -y 

u - F 0 ( 1 7 ) t s 



[ff^i!5] CPU (40) flCPU^Sa^ii 
fcffiiMrC PUA'x(20) ffloiAmTJgM ( 8 

0 ) k . sffi^ai^sgtsii^snfeffia* 1 o^u 

(30) frlBCPU^'7.t|?|fiI OA'Xtor H lT'VS' 

xgmzfio^xyv 7y(io) t^ir-rsifES^ 

t?IBvs-x7 U >y VmtmlE I o Axco U - F ^ff 
■5 - fc t «t -)t#^f-^«MT9 7y7i7 
f^*7 7r (13) fc. i7'j7x7fA'7 7r(:Mt 

^T-7tom^&vi5!aiL^$ij»^i»iij»i5 (14, 

17, 18) 

mTlBCPUti. mrlBI O^zttLXV-FTt-tzZ 
fto)9r£. HalE7°U7x-yf- ^*>y 7r LTff 

IBffiHAai ^ U - F t 7 £ *f[ 1 7 U 
7 x >/ f-r - 7 t T 7 U 7 x >y f - 7 •< F S 
^MIBCPUA'xitaiL. ^tomt. I?IB7° U 7 x 
7fA'7 7 r*^HUiE7°U 7x u-F-rs 
fc*^ U - FWSSr milEC P V^Xtlzft-f^m^ 

tzk mw.ktmnm^^^ a 
[fMif 6 ] miec pun friBry 7x f 
lt . mj£7 y 7 x -y &^m<th ?a f t f 

^*MIECPU^±t:EBL, y-F& 

MIEffi^AtiiTJ^a&^t-l) T F 
7£r7--f Fr-7ttT|filECPUA'x±t;til^;t. 

MIB7y7x-y^A-.y7T ( 1 3 ) t±, 

lulE7^ F r-7(;-ir ttil>Huia«Atii7jga&f^ 

■fh T F>7 ^|tjfE7 'j7i7f7h'Wt tTffifip^- 
STFPXiJ (13-1) fc. frlEffiSAtilTJ^K^^ 
lulE I OA* - L T y - F LfcT-7 J7'j7x7f 
T—?kLXffi%thT-m (13-2) fc^^fiSc 

iifEfflfP^a (14, 17, 1 8 ) li, mi=>A FT F 

vxmmy u 7 x -y f- & ^ lt v ^ t # (;iuiE7 >r 

F r- 7 £• iflE7 y 7 x -y ^A >y 7 r <0T F VZfflZ- M 
IB7° 'J 7 x -y ^T F i: LX 7 v f-L, B?IE7y7x 

7f TFF'X^ffifflLTfrlEi oAx(;y-F^t. fr 
IE 'J - F l ?t t — 7 2r Iff E7° U 7 x «y f-v ^7 7r «f- 
7gtSt|f|IB7 y 7 x -y ff- 7 1 LX 7 «y ^-fS i k , 

[11*118] ffrfEfflffl#f3f±. IifE^^ Fr-7t- 

stts 7°y 7x 7f7 f vxtmmr y 7 x -y S' .y 7 
rOTFU7gp(;E(;#4t-|>*l^(±. WxyNiJS 

t?IE7-< F f — 7 Srt?IE7° 'J 7 x >y f-T F 1^7 1 LT 7 

vft-i. ; fc . mmk^mtmj^tmmmm^ 

[ff*i!9] MfE$iJ»^S(i, WfEy-F^W;, 
IffEC PUHidEC P U Ax±(;m§^l> y - FT F 
F-7 fc 7 y 7 x -y f - T F F-X^fTfET y 7 x v 
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7'j7x7fTF l^fcffJE Ucluf E7° 'J7x7 y 
7 T0>T-?&iPt>7 'J7i7 -f-r- * *■ U - K LXm 

[it*nio] mmmmt. 

fjf E7° 'J7i7 7^f!t^7 K P X ^ffijf -f I7'j7x7f 
f^T^WV-yX^ (18) fc, 
KflEC PWU1«7^ hTb'P-Xi: IfffETU 7x 7 f 
fg^T YVZVi/Z? commy° U 7 x -y -fjg*7 F 
fc££b$?U MfECPUAxi^tM bT-^fclulET 
'j7x7fA' 7 7rWFU Xgp^T F fc * tm 
L , KflEC P UA'xi?) U - F7 F VX b iifETU 7 x 
•y^A'.y7T^7^Xi5«7KPXh£Jt^U 

tjt«iism* ai^-rsjtigisK (i4) t , 
wmtm^mzm^ ->x , mmr y 7 x -y ^ . y 7 T co 
m^-M^tti Lo$ijfp t mm i oa-^w u 7 x 
*<?>tz#><?> y—vbuio mwm% (id b 
zb, m m b -rt mm 9 icmmmnm^x?^ . 
[fMif 1 1 ] friEc p u A-.x(3®s§ix^±fE'ti^ 
a ( 5 o ) £$^-irt?. immsizimmMm^x 

[||*JS12] frlECPUA'XWf^§iX7t^7^ 
•y X ( 6 0 ) £ $ A> fc£tf . tft&B 5 tIE 

[ft^E 1 3 ] filEC P U rixizmWiZtitzimAft 

xmw. ( 7 o ) £ § ^#0. n*«5 fci3tt*)it*» 

[0 0 0 1 ] 

b <m~& £ff a ; 7" y -y ^taws . 

[0 0 02] 

[fifcfeO&ffi] -jKttmiS^XTAtfcV^s CPU 

(iT-^t§Oj£^«5rC P UAxfcfgfe^tu <r*U;: 

?mzm^i&mtc i o^tg^gsiro^. cpua 

i OA'xt(imt^ws-x3Sii^ff5vs-x7U 

[0 0 03] t*WU7'y -y >?tfi. C P U^Affi* 
ilgt*fLTT-^&5>f b-f &7>f Mrf^tWLTtt 

mmfrt*?-? £ U - U - KIMfcZ)*^ CPU 
(i I 0 J '^fc:SSR§futAm*gM* 1 t<7)*ES^#^ 
*Ofctf>, lo;*x±T<9U-K!Mfc&^T 

«*> * Sff 1 1> t^-c^-f, c p u < .x £ 



[00 0 4] 5 %C P UrsXCDm%mmcDt&T% 

B&Cfcftfc, C P UAX^'V/WTtUr •y^fflfcfSff § 

3>buoma>m?>tLX^&„ mm. W6-i 

4 9 7 3 O-^&fg (ITF. 5feffK»l fcff^) ttt. X 
TU -y N h 5 y-f? : ^ a y*'fto^!Vff7u*: -y^^ 

[000 5]^. *^0J5tMjl-ri>ffiO5fcffS»^« 
«a^fLT^S. W5-1 6 5 76 1?& 

tf hfih c\ b iffo -oXi>. mm?- fimffJE I < fib 
fUiotLfc rDMAayfn-7j ^'^S^iT^ 
4 . Z coftft tiffi 2XU. 8 1* y V t ^ tltOffiJI; ^ 

Xiim 1 CO V : JX 9 1 . fl^ Or - ^ « 8 b" -y h r- ^ 

•t4-®nm$iT Yvxb%2<r)Vi/x? <m-tm mm^ 
mmmnwx^x^-mmmit. %2<nv^x 

9 „ 6 4 b" v Y t—9 y 7 r c 7 ) |*JSS 6 4 b" -y b r— 

IxvX^. 8b>y hr-^^*«y7r«0l*l^S52<0U>'* 

64h'7bf-^' 7 7r»L, — ISc^ms^ 
(i. gfl^U^^, 8t'7hf-7A'7 7r?)^ 
^2«Vy'X 7 , 64t'7bf-^A' 7 7rtiL, - 

[00 06 ] Slf4 - 3 6 5 1 5 7^fg (lilT. 5fe 
ffS»3fcPf^) tt, JilB^feW2t^]#<J, U- 

x^^LTiriiiT-^iKiis*^^^^ y 7 PP-XW 
±* t y t — ^ ttcof-^n»«f- ^ 7" 

n <y ^ &«J#-t S r - ^ * * >y ^ ii^'C f«7"n >y ^ 
7 F VX £ Qffltl m 1 COU l JX 9 * >y ^ ^.gP 

fc . ftco -r - ^ 7' n -/ ? fmt" S r - 9 a* -/ 7 r Mtf 
tiJKO 7'n7/7FHJ f*!f -f im2coUiyX9^n 
^rtvyr&b<7)2&limb-t&. DMAlB^^f 

<nWX9 a~)i^tfu ■v9TYVXbmi ttz\±m2^ 

*7 VlsX<7)T-?tf*^ -y y-^gPi^ii^'v 7 rgPt 

[00 07] #H¥2 - 2 4 5 9 5 9^fg (iilT. 5fe 
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f££i> A3j LTr-^MtffHRSfU . IsSUr-?*** 

}*y s'x t i S v s' >y 7 r ^3fc}I^'Mft L T lift § ii & . 
[0 0 08] f#m§Hg6 1-4 80 5 9^$g (tIT. * 

ft 5 1 n & ) ut , mhise^ibi cpuAxti 

tWntXAMKPI ) . 7n-fe*aj7ji£M (P 
O) £ft^£ffi$Ax^T-^^ UTIS^U r 

^' r 7 r»fg*^Tf S T^'T ? zmf& Z k t i. 
0, £PIt£7J?)r&l±£0-^ trtAT?79\ ifim^ 

tix\it>. ftft&if cpufc^tuiaKor-^ 

lEilii, ^'X«7'j777n7 7t "1" fc-b-yb 
U IW»|I|»ttC P UAXOC P Ulfai/»ji$IJ 

LTCPU7K^XAx£Wr£tU T-^fcER^fft* 
U -Xf- b b EHSK J: "9 C PUf-fA'x(;^ 

7770 7 71 "0" t'JtvbU AftTVU 

TKU-x^y^gfjjS^, P Ifr&.xtut, 
Uj&^p otfejlfS „ 

[0 0 09] <mm8-2 0 1 1 3 (JJTF\ 
ftftgffi 6 f: nf ^ ) (2 , teigSLg^SrS AtiJTJ > ^x 

X-, FiFOM«f-^7 7T^t5^fc(:j; 
0. g#t0fS^S^^o$E}I}IST-Affi7Jt-S r x 

r v v xwmt m o , rv ^ xtf i^sftim&tfr v 
vx\ i z-m.^m.^htrvvx\mm^ "i" t-fev 

y-^'0£#^^LTA* LtzT~?£imm-y- h t 

777 tr-^ & f i f offMT-fStt l , z commim 

mz^htxm^z^htxmvs^^, ztazx 

feil5iS^M^I>^r B 10T-^$Kil^a*J;<ft 



[00 10] 

Wtt7'J >y ^Tlifi}!^ I 0/U« U - H 4>{±C P U 
[0011] Ztim<tz^Z^ ±fE5feftK»l izm: 

zoM'mmm-htMzii^ cpu^i/ot^ 

[0012] l^ot. ^wmmmn. ^xcoru 
hzimz^zmi-fiz^ V7h7i7tj;s7^« 

«5:CPUAx£^pf§^% 

< . fg^^ I OJiX^n-fl V-mmftoZkftT 
[0 0 1 3] tciS. 7tftSffi2^3tt. CPU^^§ 

•ft, ffia^*^ tisses^s d m ab* a> «^ \** t 

ft ilSilS ^ 'J ^.r - ^ SrteS-f"^ DMAayfn 

-yzm^ix^&iz&^i'. cpuHisa^ioA' 
xizmmztLtzA&jimwiz y- vTttx-r&tmiz 

■ti fcftt 5 . 5tftKffi4 t . 2RV3km 
*t, CPU^Sffc, »s'x^^LTSSiM$^T 
# tf-^ aj|es£$-£ Sffi ^ ffl^ LT ^ h HZ 

5feftKij5«. cpufc^ijfc^f-^ 

mm b .X * U t AtiiTJ^'x fc IBKOr - ^Kil t * ^ 

AaJTjA-x^ff^^tiSgMr^r-^lEMgM^^^ 
;^H^LTV^t3Sr-f , wr^t^CPU-cJiS 

t ^cov~VT^-tx^zmtmm^mmLx\^\ 

[0014] 

cpuiii«?MII5CPU;U^ AtiiTi 

£ft "5 i fc (- i. X % h I Ifz -r - 9 7)ifti fj i U i7'J7 
x7f^77rL ;«07>j7x7fA*77r t^tr 5 

[0015] ifc. ^Bj^SffMI^Ti^ c 
Put. i<7)CPU**SStt$ti/£fl0lparCPU^i:. 

3^ I O^^i; , C P UJiXt I O^N'XfcOHTV^^ 
m£ftd^X?*Vyz/t£^Z>$mWt>'XTMZ&^ 
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t;J; -oT#^^T-^0¥ffi^ff a 7'J7x 77^' 
^Or'J 7x 7f^77rttf l.f- 9C0 

m^Mm&^wmhwmh^^ cpu 

itfgSr U - Ft- 9 Zmffilzr 'J7x7 77-3? i: LT 
fg«$^S7°U 7x 7 75-f hg#£c purtt±taj 
U *£>ftt, 7'j7x7f^77ri^7'j7x7f 
7 — 7 $" U - F'-fS^feO 'J - FW*£ C P UAXifc 
tti7#gM7l, - H»-f 
[0 0 16] 

[fftfl] -hfeoffijtfc&^T, cpu^'xi^^ NT 
FWt7'j7x7 i~im*-r&lz#><OT YUXb 

RbfcW&t, 54 hf-^^7'j7x7fA"777<?) 
7FU"XiU;i7y7x777FI/Xfc LTftffrU CP 
UAX077-bX£B*>£^7U I O^fctfLT* 

or f s y - f . 

[0 0 17] IO^*>6U-HS*lfcr-^*, 7°y 
7x7fA' 7 7r co^coT F U*t*tJfrf £t-*S£ 
7°y7x77T-7t LT*S£l*rfl>, l8Mt7FKX 

#7 y 7 x >y 7^' 7 7 7 1*^7 'J 7 

x 7 77'- 7 £#T L ^7 'J 7 x 7 77'- 7-C_h»# 7 

[0 0 18] CPWUH I (VU^'J-Kg** 1 
; <o y - KKRfc J; & 'J - F 7 F U-X#7° y 

7x7fA'777WFW»7 , j7x7frF^ 

b-Wct&^ziz, I 0A-x^y-K7^-tXi±tiJ 
§ -ft , 7'j7x7fA'777 <0r - 7 g&<7)7° >J 7 x 7 
77-7 £ C PUrU^ftTj LT y- F77-feX£^7 

§7I> 0 

[0019] 'J - F W0|> o st U - h* 7 F PX#7 'J 
7x7f^' 7 77 «7 F I/Xg|5t07° 'J 7 x 7 77 F PX 

b-m-h^mxt^tzm^zi^ »u7y 7 

s^fcl^Ktl 0A;v\y-FO77-lrX£ftU 'J-F 

[0 0 2 0] I FUSfsL 54 hTVl/ 

X^TYVXVitX? , J4\-<r—9&r—9Vi?X9 
fc5^7L^t%7ri CVS'x±.054 YT9-kXimT 

t§o^#/;f(:cpuyUi«7-i F77-fex£^7 

[ o o 2 1 ] zco x o \,zm.<?)mmz xmi . c p u# 

mSL<DI OHxcDV-V77-tX£fi5i§&. 7'J7x 

■y 7fn^7 vuxizmlx. h t«> y - t*g#£?r 

57Fl/Xj7 l j7i7f^'777t7 l j7x7f7F 

^xfcLT54FLTfc<^fct;J;7 fi^fi^tLS 
£#7& y - f (±7 y 7 x 7 7§ ftfc r- 
7 £ffiffl7l> £ 2: t i 0 s CP u A'x7T1iMO 'J - 
F7--f 7 7T1t:T7l> Z b ,7'J7x7 7^H 

mo y - f * mm. cpu ^ ^ 3 z. t #7 



hZb 6fc#>, CP U Ax Z^mzmRth Z b 
[0022] 

[ 0 0 2 3 ] a 1 ^wm-nmmmizi%&j<x7~ 

y 7^ffi^iU 02 £121 1 ^17^x77 77 

£#t;t;tftJtit7XTi^S77 
[0 0 24] JtlJJt. 02^#BgLT, IfEH^xA 
#3&BJJ£ffi£;'tt7*y yy'lOt, CP U.a'X 2 0 
b . IOA'730t, CPU40t, ifE'liSM 5 0 
t , 75 7 * 7 9&FT)M 760LIII /OfA' 

[0025] cpu4 ouMmm^xT^^m^ 

ZWiH-fl o 75 7 ^ 7 ^^r^M X 6 0 ttHffi^ 

a . mm i /or; x 7 o tir ^ ^ «/ 

f7-^f»f>^7tl)^ ^^1^CPU4 0, ±IB 
0 . 75 7 ^ -y ^^tSt^W X 6 0 , H ZiUm 
M I /OrVS'-f 7> 7 0 {iSS^rC P U^'^ 2 0 
fLTV^i . ffig. I X 8 0 K^7°y 

ymcoimmm^mmxh d . ffi^^ i o;u 3 0 

tSBRSfLTV^. ^U7'j7y'10ll CPU^U2 
0 i: I O^U 3 0 t^)ia<7)T-^IEiS*Mffll-rS . 
[00 26] I2tf-)T, A'X7''j7yl 0t±, CP 
UMTVl/Xl/i/X? lib. CP Ufflr- ^ U ^ ^ 
12fc. 7'j7x7fA'777l 3 is. tt$«14 
t> IO 1J 7 H U 7Wy7^15t, I O fir'- 9 V 'J 
7,9 16b, m\®m$; 17L 7 y 7 x -y 7^7 b" V 

[00 27 ] CP UfljT* VUXUiSX? 1 1 (iC P UA' 
X 2 0 \zmU ^tiXti 0 , CPUA'72 0i^»f^ 
KiSg*B§t;iSiotLS7b"l/X^5-y77S^(7)lxi; 
X^T'feS . C P UfflT—fl'i'X? 1 2 t C P UA'7 
2 0izmm^tlXti y ) . CPUAX2 0i^«7^7 
7'j7x 7 f 

a'777 1311 7U7i-y^-fS7h*^*fia^fS 
7FI^Xiil 3-1 'J-K5fLfcr-^*7U7x 
v77'-^fcLTf*^7l>7-^gPl 3-2 

[0 0 28] iH8llIBl4(i, TFWPyX^l It 
ffi#§tL^CPUA'X2 0H^7^ b7K^Xt7°y 
7x-y 7^7 F l^x ^x 9 1 8 l:SS§^7 y 7 
x77^7FI/Xfc£jt$£U 7FI/XIxi/"X^ 1 1 
tffi^$^CPU^"X2 0^^oy-F7Fl^Xi;7 
'j7x7fA' 7 77l 3CD7F>XgEl 3- 1 tf*f§§ 

futr y 7 x 7 77 f i^x b *\m l , 7 y 7 x 7 7^ 

^7 F b-x t;M7l> 5 >f F r-^ 7 y 7 x 7 7^ * >y 7 
r 1 307F>Xgpi 3-ltf*l#§tl^7y7x77 
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[0 0 29] I 1 5ti, CPUfJl 

Tb'b-XI/y'X^ 1 It I OAvX30fc.7°y7x'y-fA 

77r 1 3«rb^xgi$i 3-1 tizmmztix&t). 

I O^'X 3 O^T-^lKilg*B§t;C P UflT b VX 
V y X 9 1 1 {Z Um § fltz T Y V X & tz i±7° U 7 x >y f- 
A' 7 7rl 3cA7*b^X§Pl 3 - 1 tf£J§§tut7°y7 
i7f7FWB7 . I OffliJr-^ ]✓ yX 9 1 
2fc I OA'X3 0fc.7° 
U7x 7fA'77rl 3«r-^gPl 3-2i:£gS$ 
tLTfcD, I 0A.(7)7-< T»t— IO./U3 

[0 0 30] fflfPH^l 7(2, ifB^SmfcS^U 

t, cpwu2ot i 0^x3 ocoT-^mmmm. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the use efficiency of a CPU and a CPU 
bus by making it possible to gain read access from the high-speed CPU bus to 
the low-speed IG bus without altering the protocol of the buses or occupying the 
CPU bus. 

SOLUTION: When the address of an address register 1 1 matches a prefetch 
indication address at the time of write operation, a control circuit 17 latches the 



address indicated with write data in an address part 13-1 of a prefetch buffer 13, 
makes a read for a prefetch to the 10 bus 30, and latches read data in a data part 
13-1 of the prefetch buffer 13. When the address of the address register 11 
matches the address of the address part 13-1 of the prefetch buffer 13 at the 
time of read operation, the control circuit 17 outputs the data of the data part 13-2 
of the prefetch buffer 13 corresponding to the address to the CPU bus 20. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the bus bridge (10) which performs bus conversion between the 
high-speed CPU bus (20) to which CPU (40) is connected, and low speed IO bus 
(30) to which an I/O device (80) is connected The bus bridge characterized by 
including the prefetch buffer (13) which prepares the data obtained by leading 
said IO bus in advance, and the control section (14, 17, 18) which controls the 
writing and read-out of data to this prefetch buffer. 

[Claim 2] Said prefetch buffer (13) is a bus bridge according to claim 1 which 
consists of the address part (13-1) which holds the address which directs said I/O 
device contained in light data from said CPU as the prefetch address, and the 
data division (13-2) which hold the data which led through said IO bus from said 
I/O device as prefetch data. 

[Claim 3] When the light address sent to the light demand from said CPU shows 
prefetch directions, said control section It latches to the address part of said 
prefetch buffer by making into said prefetch address the address data contained 
in said light data. Perform the lead for a pre-planned system to said IO bus, and 
said led data are latched to the data division of said prefetch buffer as said 
prefetch data. When in agreement with either of the prefetch addresses with 
which the lead address sent to the lead demand from said CPU was held at the 
address part of said prefetch buffer The bus bridge according to claim 2 
characterized by performing control to which said prefetch data currently held at 
the data division of said prefetch buffer corresponding to the congruous prefetch 
addresses concerned are made to output on said CPU bus. 
[Claim 4] The prefetch directions address register with which said control section 
holds said prefetch directions address (18), The light address on said CPU bus is 



compared with said prefetch directions address of said prefetch directions 
address register. The light data on said CPU bus are compared with the address 
of the address part of said prefetch buffer. The comparison circuit which 
compares the lead address on said CPU bus with the address of the address 
part of said prefetch buffer, and outputs these comparison results (14), The bus 
bridge according to claim 3 characterized by having the control circuit (17) which 
performs the writing of said prefetch buffer and control of read-out, and the lead 
for the pre-planned system to said IO bus based on said comparison result. 
[Claim 5] The high-speed CPU bus to which CPU (40) and this CPU were 
connected (20), In the computing system which has the bus bridge (10) which 
performs bus conversion between a low-speed I/O device (80), and said CPU 
bus and said IO bus [ low speed IO bus (30) to which this low-speed I/O device 
was connected, and ] The prefetch buffer which prepares the data obtained when 
said bus bridge led said IO bus in advance (13), The control section (14, 17, 18) 
which controls the writing and read-out of data to this prefetch buffer is included. 
Said CPU When performing read access to said IO bus, the prefetch light 
demand in which required lead data are made to store from said low-speed I/O 
device as prefetch data in advance to said prefetch buffer is first advanced on 
said CPU bus. After that The computing system characterized by having the 
means which advances the lead demand for leading said prefetch data from said 
prefetch buffer on said CPU bus. 

[Claim 6] Said CPU is a computing system according to claim 5 characterized by 
taking out the light address which directs a pre-planned system first on said CPU 
bus as said prefetch light demand, and taking them out on said CPU bus, using 
as light data the address data which direct succeedingly said low-speed I/O 
device which should require a lead. 

[Claim 7] The address part which holds the address which directs said low-speed 
I/O device with which said prefetch buffer (13) is contained in said light data as 
said prefetch address (13-1), It consists of the data division (13-2) which hold the 
data led through said IO bus from said low-speed I/O device as prefetch data. 



Said control means (14, 17, 18) While said light address is directing said pre- 
planned system, said light data are latched to the address part of said prefetch 
buffer as said prefetch address. The computing system according to claim 6 
characterized by leading into said IO bus using said prefetch address, and 
latching said led data to the data division of said prefetch buffer as said prefetch 
data. 

[Claim 8] Said control means is a computing system according to claim 7 
characterized by latching said light data to a new entry as said prefetch address 
when the entry is used when the prefetch address which is in agreement with 
said light data already exists in the address part of said prefetch buffer, and there 
is no match. 

[Claim 9] Said control means is a computing system according to claim 7 
characterized by leading prefetch data from the data division of said prefetch 
buffer corresponding to the prefetch address which was this in agreement, and 
making said lead demand output to up to said CPU bus when the prefetch 
address which is in agreement with the lead address taken out from said CPU on 
said CPU bus exists in the address part of said PURIFETSU <DP N=0003> 
CHIBAFFA. 

[Claim 10] The prefetch directions address register with which said control means 
holds said prefetch directions address (18), The light address on said CPU bus is 
compared with said prefetch directions address of said prefetch directions 
address register. The light data on said CPU bus are compared with the address 
of the address part of said prefetch buffer. The comparison circuit which 
compares the lead address on said CPU bus with the address of the address 
part of said prefetch buffer, and outputs these comparison results (14), The 
computing system according to claim 9 characterized by having the control circuit 
(17) which performs the writing of said prefetch buffer and control of read-out, 
and the lead for the pre-planned system to said IO bus based on said 
comparison result. 

[Claim 11] The computing system according to claim 5 which contains further the 



main storage (50) connected to said CPU bus. 

[Claim 12] The computing system according to claim 5 which contains further the 
graphical display device (60) connected to said CPU bus. 
[Claim 13] The computing system according to claim 5 which contains further the 
high-speed I/O device (70) connected to said CPU bus. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the bus bridge which performs 
bus exchange between the CPU bus to which CPU is connected, and IO bus to 
which an I/O device is connected. 
[0002] 

[Description of the Prior Art] Generally, in the computer system, CPU is 
connected to the high-speed CPU bus where data width of face is wide, on the 
other hand I/O devices, such as a keyboard and a printer, are connected to low 
speed IO bus narrow to data width of face. The CPU bus and IO bus are 
connected by the bus bridge which performs bus exchange between them. 



[0003] In the conventional bus bridge, the light actuation on a CPU bus can be 
ended by using a light buffer about the light actuation whose CPU carries out the 
light of the data to an I/O device, without waiting for completion of light actuation 
by 10 bus. However, in the lead actuation whose CPU leads data from an I/O 
device, CPU needs to wait for the response from the I/O device connected to 10 
bus. Therefore, a CPU bus is occupied, CPU cannot perform other processings 
and other devices which use a CPU bus further cannot use a CPU bus in the 
meantime until the lead actuation on IO bus is completed. 
[0004] In order to prevent decline in the utilization ratio of such a CPU bus, in the 
case of the bus of dedication by which the CPU bus was designed for 
multiprocessors, the technique of the split transaction which divides the starting 
cycle and response data cycle of bus access is known. For example, an example 
of a MARUCHICHI processor system which performs a split transaction is 
indicated by JP,6-149730,A (it is hereafter called the advanced technology 1). 
[0005] In addition, other advanced technology relevant to this invention is known 
variously. For example, even if data transfer of the address random in addition to 
the data transfer of the linear address may be performed to JP, 5-1 65761, A (it is 
hereafter called the advanced technology 2), the "DMA controller" to which the 
high-speed-data transfer was made to be performed correctly is indicated. In this 
advanced technology 2, at the time of the transfer request from the DMA device 
connected to the low-speed bus of 8 bit-data width of face, the demand address 
is latched to the 1st register and the data of relevance are latched to a 8-bit data 
buffer. A comparator compares the part except the low order triplet of each of the 
demand address last time which this demand address that the 1st register shows, 
and the 2nd register show. At the time of the inequality detection by the 
comparator, a control section moves the content of the 1st register and the 8-bit 
data buffer to the 2nd register and a 64-bit data buffer, after transmitting the 
content of the 2nd register and the 64-bit data buffer to main memory through the 
high speed bus of 64 bit-data width of face, and if the content of the 1st register 
and the 8-bit data buffer is moved to the 2nd register and a 64-bit data buffer at 



the time of coincidence detection and it fills the transfer to main memory will be 
performed. 

[0006] Even if data transfer of the address random in addition to the same data 
transfer of the linear address as the above-mentioned advanced technology 2 
may be performed also to JP,4-365157,A (it is hereafter called the advanced 
technology 3), the "DMA controller" which enabled it to perform a high-speed- 
data transfer is indicated. In this advanced technology 3, it considers as the two- 
step configuration of the cache section which has the 1st register holding that 
block address in the data cache list holding the data block for data width of face 
of the high speed bus containing the main memory data of the memory address 
by which the data transfer demand was carried out last time through the low- 
speed bus by the DMA device, and the buffer section which has the 2nd register 
holding the following block address in the data buffer list holding the following 
data block. It detects whether the data of the demand address exist in the cache 
section or the buffer section by comparing with a data transfer demand the block 
address and the content of the 1st or 2nd register which the 3rd register holding 
the demand address shows by the comparator from a DMA device. 
[0007] The "data transfer method in an input/output control unit" to which data 
transfer could be made to make the transfer time of both a low-speed bus and a 
high speed bus almost equal to the transfer time of a low-speed bus by low- 
speed bus by starting the data transfer by the high speed bus, and transmitting 
both in parallel if only the specified quantity is performed is indicated by JP,2- 
245959,A (it is hereafter called the advanced technology 4). While sequential 
storing of the data with which the advanced technology 4 is transmitted through a 
low-speed bus is carried out by control of the 1st DMA control section at a buffer, 
it inputs also into a specified quantity detection means, and counting of the 
amount of data is carried out. If the transfer amount of data reaches a 
predetermined value, a starting output will occur from a specified quantity 
detection means, and the 2nd DMA control section will start the DMA transfer 
actuation to an I/O device through a high speed bus. This data transfer is sent 



out sequentially from the initial data stored in the buffer, and the transfer to the 
buffer by the low-speed bus is performed in parallel simultaneously. Thereby, the 
whole transfer time can be brought close to the data transfer time of a low-speed 
bus. 

[0008] The "bus adapter" which aimed at improvement in a throughput is 
indicated by combining with JP,61-48059,A (it being hereafter called the 
advanced technology 5) the low-speed bus which connects a multiple-processes 
input device (PI) and process I/O equipment (PO) with the high-speed CPU bus 
of a processor by data memory, and forming the adapter which has a data 
BAAFA function. The data transfer between CPU and memory sets a bus 
change-over flip-flop to "1", and a memory control circuit controls memory by the 
advanced technology 5 by CPU read-out / write control signal of a CPU bus, the 
CPU synchronization pulse, and the memory access signal. As for the address of 
memory, a CPU address bus is combined through a multiplexer, and data are 
combined with a CPU data bus by the bidirectional three state gate circuit. The 
data transfer between memory and an input/output bus resets a bus change-over 
flip-flop to "0", confirms the control signal of an input/output bus timing signal 
generating circuit, starts an I/O address counter, and is transmitted to memory 
from memory from PI at PO. 

[0009] "The data transfer method outputted and inputted with the transfer rate of 
the bus to which self was connected" is indicated by JP, 58-201 1 37,A (it is 
hereafter called the advanced technology 6) by minding the data buffer of a FIFO 
format in the data transfer unit channel between the equipment connected to the 
input/output bus with which transfer rates differ. If delivery and a device address 
selection circuitry detect address information from Equipment A to a bus and 
detect coincidence to the address, an address signal line will be set to "1." The 
gate is carried out with the strobe signal from Equipment A, the gate of the data 
inputted through the receiver circuit is carried out with a signal line, it stores in a 
data buffer, data are stored in a latter buffer in a FIFO format by the control 
circuit, and this transfer is quicker than writing speed. If data are stored in a latter 



buffer, Equipment B will begin read in with the signal from a control signal, but 
from Equipment A, when the direction of Equipment B is a high speed, it waits for 
read in until a buffer fills and it fills. This performs efficiently data transfer 
between the systems from which transmission speed differs. 
[0010] 

[Problem(s) to be Solved by the Invention] As mentioned above, since actuation 
of CPU will not be able to be performed and a high-speed CPU bus will be 
occupied, by the conventional bus bridge, there is a problem that the utilization 
ratio of a bus will fall during the lead of low speed IO bus. 
[001 1] In order to prevent this, modification is added to the bus itself and the 
technique which supports a split transfer is known as indicated by the above- 
mentioned advanced technology 1. However, in order to realize this technique, 
modification of CPU or the I/O device itself will be needed. 
[0012] Therefore, the technical problem of this invention is to offer the bus bridge 
which can perform lead actuation to low speed IO bus, without being only 
modification of the access approach by software and occupying a high-speed 
CPU bus, without adding modification to the protocol of a bus. 
[0013] in addition, advanced technology 2 and 3 indicates the DMA controller 
which transmits data to the main memory connected to a high speed bus from 
the DMA device connected to a low-speed bus, without minding CPU - **** - it 
does not pass, and does not indicate at all about the technique which carries out 
read access to the I/O device connected to low speed IO bus from CPU, and a 
suggestion has not been carried out, either. Moreover, although advanced 
technology 2 and 3 is equipped with temporary memories, such as a data buffer 
for storing data temporarily, and the cache section, the purpose of use is for only 
holding temporarily, before transmitting the data from a DMA device to main 
memory. The technique of transmitting the data with which the advanced 
technology 4 as well as advanced technology 2 and 3 has been transmitted 
through a low-speed bus, without minding CPU to a high speed bus is indicated. 
The advanced technology 5 is indicating CPU, memory, the data transfer of a 



between, and memory, an input/output bus and the data transfer of a between, 
the advanced technology 6 indicates the data transfer unit channel between the 
equipment connected to the input/output bus with which transfer rates differ - 
**** ~ it does not pass and the problem in read access in case equipment of one 
of the two is CPU is not recognized. 
[0014] 

[Means for Solving the Problem] The bus bridge by this invention is characterized 
by to include the prefetch buffer which prepares the data obtained by leading IO 
bus in advance in the bus bridge which performs bus conversion between the 
high-speed CPU bus to which CPU is connected, and low speed IO bus to which 
an I/O device is connected, and the control section which controls the writing and 
read-out of data to this prefetch buffer. 

[0015] Moreover, the high-speed CPU bus to which, as for the computer system 
by this invention, CPU and this CPU were connected, In the computing system 
which has the bus bridge which performs bus conversion between a low-speed 
I/O device, low speed IO bus to which this low-speed I/O device was connected, 
and a CPU bus and IO bus The prefetch buffer which prepares the data obtained 
when a bus bridge led IO bus in advance, The control section which controls the 
writing and read-out of data to this prefetch buffer is included. CPU When 
performing read access to IO bus, the prefetch light demand in which required 
lead data are made to store from a low-speed I/O device as prefetch data in 
advance to a prefetch buffer is first advanced on a CPU bus. It is characterized 
by having the means which advances the lead demand for leading prefetch data 
from a prefetch buffer on a CPU bus after that. 
[0016] 

[Function] In the above-mentioned configuration, when the address for directing 
the light address and the pre-planned system on a CPU bus is in agreement, 
light data are held as the prefetch address to the address part of a prefetch buffer, 
access of a CPU bus is completed promptly, and the lead over the address is 
started to IO bus. 



[0017] The data led from IO bus are stored in the data division corresponding to 
the address of a prefetch buffer as prefetch data. When the same address 
already exists in a prefetch buffer, old prefetch data are overwritten by new 
prefetch data. 

[0018] When the lead demand into IO bus from a CPU bus comes and the lead 
address by this lead demand is in agreement with the prefetch address of the 
address part of a prefetch buffer, the read access to IO bus outputs the prefetch 
data of the data division of a prefetch buffer to a CPU bus, and makes read 
access complete without taking out. 

[0019] When the prefetch address and the match of address part of a prefetch 
buffer do not have the lead address with a lead demand, access of a lead is 
taken out to IO bus like the conventional bus bridge, and the led data are 
outputted to a CPU bus. 

[0020] A light demand into IO bus completes RAIDO access on a CPU bus, 
without waiting to complete light access on IO bus, when the light address is 
latched to an address register and it latches light data to a data register. 
[0021] Thus, when CPU performs read access of low-speed IO bus according to 
the above-mentioned configuration, the prefetch directions address is received. 
By carrying out the light of the address which performs a lead demand 
beforehand to the prefetch buffer as the prefetch address By using the 
prefetched data, the lead over the address performed later can be completed by 
the shortest read cycle on a CPU bus, and CPU can perform other processings 
from a pre-planned system before a actual lead. Moreover, since a device 
besides the meantime can use a CPU bus, it can be possible to use a CPU bus 
effectively and the processing engine performance can be improved. 
[0022] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained to a detail with reference to a drawing. 
[0023] The configuration of the bus bridge concerning the gestalt of the 1 
operation of this invention to drawing 1 is shown, and the computing system 



which equipped drawing 2 with the bus bridge shown in drawing 1 is shown. 
[0024] First, the computer system is equipped with the bus bridge 10 concerning 
this invention, the CPU bus 20, the IO bus 30, CPU40, main storage 50, the 
graphical display device 60, high-speed I/O device 70, and low-speed I/O device 
80 with reference to drawing 2 . 

[0025] CPU40 is making the center of this computing system. Main storage 50 
stores various programs, data, etc. The graphical display device 60 performs a 
screen display. High-speed I/O devices 70 are devices, such as a disk unit and a 
network. These CPUs40, main storage 50, the graphical display device 60, and 
high-speed I/O device 70 are connected to the high-speed CPU bus 20. Low- 
speed I/O devices 80 are comparatively low speed equipments, such as a 
keyboard and a printer, and are connected to the low speed IO bus 30. A bus 
bridge 10 controls the data transfer between the CPU bus 20 and the IO bus 30. 
[0026] Moving to drawing 2 , a bus bridge 10 has the CPU side address register 
1 1, the CPU side data register 12, the prefetch buffer 13, a comparison circuit 14, 
the IO side address register 15, the IO side data register 16, a control circuit 17, 
and the prefetch directions address register 18. 

[0027] It connects with the CPU bus 20 and the CPU side address register 1 1 is 
a register for latching the address sent to a data transfer demand from the CPU 
bus 20. The CPU side data register 12 is also connected to the CPU bus 20, and 
it is a register for latching the light data from the CPU bus 20. The prefetch buffer 
13 consists of address part 13-1 holding the address to prefetch, and data 
division 13-2 which hold the led data as prefetch data. 

[0028] A comparison circuit 14 compares the light address from the CPU bus 20 
held at the address register 1 1 with the prefetch directions address held at the 
prefetch directions address register 18. The lead address from the CPU bus 20 
held at the address register 1 1 is compared with the prefetch address held at the 
address part 13-1 of the prefetch buffer 13. The light data to the prefetch 
directions address are compared with the prefetch address held at the address 
part 13-1 of the prefetch buffer 13, and these comparison results are sent out to 



a control circuit 17. 

[0029] It connects with the CPU side address register 1 1, the IO bus 30, and the 
address part 13-1 of the prefetch buffer 13, and the IO side address register 15 
latches the prefetch address held at the address part 13-1 of the address held at 
the CPU side address register 1 1 at the data transfer demand to the IO bus 30, 
or the prefetch buffer 13. It connects with the CPU side data register 12, the IO 
bus 30, and the data division 13-2 of the prefetch buffer 13, and the IO side data 
register 16 latches the light data to the IO bus 30, and the lead data on the IO 
bus 30. 

[0030] A control circuit 17 performs data transfer control of the CPU bus 20 and 
the IO bus 30 and control of the this bus bridge 10 interior based on the above- 
mentioned comparison result. There are an address strobe which shows that the 
address which carries out a transfer request on the CPU bus 20 is decided, and 
a ready signal which shows that delivery of data was completed as signal 
outputted and inputted between a control circuit 17 and the CPU bus 20. An 
address strobe is used also for the latch signal of the CPU side address register 
1 1 . There are IO lead signal which shows a demand of a lead, and an IO light 
signal which shows the demand of a light as signal outputted and inputted 
between a control circuit 17 and the IO bus 30. In the start of IO lead signal, the 
lead data on the IO bus 30 are latched to the IO side data register 13. 
[0031] Anyhow, the combination of a control circuit 17, a comparison circuit 14, 
and the prefetch directions address register 18 operates as a control section 19 
which controls the writing and read-out of data to the prefetch buffer 13. 
[0032] Next, the actuation of a bus bridge 10 which was shown in drawing 1 with 
reference to drawing 3 (A) in addition to drawing 1 and drawing 2 is explained. In 
drawing 3 (A), the 0th thru/or the 13th machine cycle are shown by a figure 0 
thru/or 13 along with the top line. 

[0033] First, the lead actuation whose CPU40 leads data from low-speed I/O 
device 80 is explained. 

[0034] First, the software of CPU40 advances the prefetch light demand for 



performing that they carry out a light to the prefetch directions address, using as 
the prefetch address the light data in which the address to lead is shown. When 
light data are latched to the CPU side data register 12, a ready signal is taken out, 
and this prefetch light demand is ended promptly. 

[0035] If it states to a detail, CPU40 will take out with the 1st machine cycle the 
light address and the address strobe which show prefetch directions on the CPU 
bus 20. The light address on the CPU bus 20 is latched to the CPU side address 
register 1 1 by assertion of an address signal. Next, CPU40 takes out with the 
2nd machine cycle the light data in which a prefetch light demand is shown on 
the CPU bus 20. While this light data is latched to the CPU side data register 12, 
a control circuit 17 takes out a ready signal on the CPU bus 20. Therefore, the 
CPU bus 20 is released and the device connected to it is able to use the CPU 
bus 20 after the 3rd machine cycle. That is, since the CPU bus 20 is once 
released, access to main storage 50 or the graphical display device 60 and other 
high-speed I/O devices 70 are enabled to use the CPU bus 20 using the CPU 
bus 20, and the CPU bus 20 can be used efficiently. 

[0036] On the other hand, the light address held at the CPU side address register 
1 1 is compared with the prefetch directions address held at the prefetch 
directions address register 18 by the comparison circuit 14. When these 
addresses are in agreement, since the light data held at the CPU side data 
register 12 are data in which the address which carries out a prefetch light 
demand is shown, they compare the address data latched to the CPU side data 
register 12 with the prefetch address held at the address part 13-1 of the prefetch 
buffer 13 by the comparison circuit 14. 

[0037] When the prefetch address which is in agreement with the above- 
mentioned address data exists in the address part 13-1 of the prefetch buffer 13, 
the entry is used, and when there is no match, the address data held at the data 
register 12 at a new entry are latched as the prefetch address. 
[0038] In the 3rd machine cycle, a control circuit 17 latches the above-mentioned 
prefetch address held at the address part 13-1 of the prefetch buffer 13 to the IO 



side address register 15, asserts 10 lead signal of the IO bus 30 henceforth [ the 
4th machine cycle ], and performs the lead over low-speed I/O device 80. 
[0039] In the 8th and 9th machine cycles, low-speed I/O device 80 directed in the 
address on the IO bus 30 is led on the IO bus 30, and is taking out data. A 
control circuit 17 latches this led data to the IO side data register 16. The lead 
data held at the IO side data register 16 are held at the data division 13-2 of the 
prefetch buffer 13. 

[0040] In the 10th machine cycle, CPU40 performs lead actuation to low-speed 
I/O device 80. That is, CPU40 takes out the lead address which directs the low- 
speed I/O device 80 to up to the CPU bus 20 with an address strobe. This lead 
address is latched to the CPU side address register 11. The lead address held at 
the CPU side address register 1 1 is compared by the prefetch address and the 
comparison circuit 14 which were held at the address part 13-1 of the prefetch 
buffer 13. 

[0041] When the address in agreement suits the address part 13-1 of the 
prefetch buffer 13, by the 12th machine cycle, a control circuit 17 stores in the 
CPU side data register 12 the prefetch data currently held at the data division 13- 
2 of the prefetch buffer 13 of the entry, without performing lead actuation to the 
actual IO bus 30, asserts a ready signal to the CPU bus 20, and ends a lead 
promptly. 

[0042] In addition, when lead actuation of the IO bus 30 to the address is not 
completed yet by the case where an entry in agreement exists, a control circuit 
17 waits to assert the ready signal over the CPU bus 20 until the lead over the IO 
bus 30 is completed. 

[0043] On the other hand, when an entry in agreement does not exist A control 
circuit 17 latches the address to the IO side address register 15 like the 
conventional access shown in drawing 3 (B). Assert IO lead signal of the IO bus 
30, and the lead over low-speed I/O device 80 is performed. The led data are 
latched to the IO side data register 16, the lead data is stored in the CPU side 
data register 12, the ready signal of the CPU bus 20 is asserted, and a lead is 



ended. 

[0044] Next, the light actuation which carries out the light of the data from CPU40 
to low-speed I/O device 80 is explained. In this case, a control circuit 17 latches 
the light address on the CPU bus 20 to the CPU side address register 11, latches 
light data to the CPU side data register 12, and asserts a ready signal. A CPU 
bus cycle is completed by this. In parallel, a control circuit 17 latches the light 
address held at the CPU side address register 1 1 to the IO side address register 
15, latches the light data held at the CPU side data register 12 to the IO side data 
register 16, and asserts IO light signal to the IO bus 30. Thereby, the light to 
actual low-speed I/O device 80 is performed. 

[0045] Modification and deformation various by within the limits which does not 
limit to the operation gestalt mentioned above and does not deviate from the 
meaning of this invention are possible for this invention. 
[0046] 

[Effect of the Invention] As explained in full detail above, by this invention, a lead 
demand can be divided into two, a read access demand (prefetch demand) and a 
data response demand (actual lead demand), only by modification of the access 
approach by software, without changing a bus, CPU, and an I/O device, when 
performing read access from a CPU bus to high-speed low speed IO bus. 
Thereby, during the data response by the light for the divided read access 
demand, and actual lead, CPU can carry out other processings and can improve 
the utilization ratio of CPU. Moreover, since a CPU bus is also once released, 
access to main storage or a graphical display device and other high-speed I/O 
devices are enabled to use a CPU bus using a CPU bus, and a CPU bus can be 
used efficiently. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the bus bridge 

concerning the gestalt of 1 operation of this invention. 

[Drawing 2] It is the block diagram showing the computer-system whole 

configuration equipped with the bus bridge shown in drawing 1 . 

[Drawing 3] It is a timing chart for explaining actuation of prefetch access (A) in 

this operation gestalt, and the conventional access (B). 

[Description of Notations] 

10 Bus Bridge 

1 1 Address Register 

12 Data Register 

13 Prefetch Buffer 
13-1 Address Part 
13-2 Data Division 

14 Comparison Circuit 

15 Address Register 

16 Data Register 

17 Control Circuit 

18 Prefetch Directions Address Register 

19 Control Section 

20 CPU Bus 



30 10 Bus 
40 CPU 

50 Main Storage 
60 Graphical Display Device 
70 High-speed I/O Device 
80 Low-speed I/O Device 
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[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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